IT ALL STARTS
WITH SCIENCE
(KIND OF)

Assessed science gaps and
selected very high-level
performance criteria (rough
bandpass, high-resolution
imaging & spectroscopy

capability, etc..)

Driving science topics were
identified to add constraints
to the payload, architecture
and mission design concept

Many iterations with science
team, technologists, and

engineers

LYNX EXAMPLE MIND MAP
(ONE OF MANY)

Galactic Pevatrons: structure and
dynamics of relativistic shocks

Raster scans of LISA /LIGO events

Binarity and mass loss =

Resolve and detect faint sources in
nearby star clusters, probing
column densities not reachable

otherwise.

How and why do stars flare? Was:
“How does the dynamo generation
of magnetic fields control
structuring and dynamics of stellar
outer atmospheres”

High energy emission from stars to
understand how they work and the

ID'ing young stellar objects before
they form disks

habitable environment around
them

Lynx Science

Black Holes

"First Accretion Li

Origin and growth of SMBH:
Nature, How does first aceretion
proceed, Unique regime of
accretion physics.

XRB populations in high-z galaxies
- SAME FOOTING WITH THE
SMBH SEEDS?

Deep Survey of X sq. degrees down
to depth of Y

Deep Survey targeted at 2~67?
galaxies; maybe same program as
that for SMBH seeds.

observations reaching into the
recombination epoch and x with
21cm - SAME FOOTING WITH THE
SMBH SEEDS?

Local studies of Super-Eddington
accretion?

A deep survey, down to a surface
brightness limit X

Extreme Physics group to ID a
program. IS [T ATHENA SCIENCE?

STATE OF GAS IN GALAXY HALOS

STATE OF GAS IN THE COSMIC
WEB: Census and mapping the
baryons in the Cosmic Web
filaments (includes outskirts of
groups and clusters)

Census of Metals in the Cosmic
Web and galaxy groups to reveal
integrated history of star formation
and violent feedback

Spectra of X AGNs and halo
sources down to EQ limit of Y for
OVII (+ other lines)

Structure of the Milky Way halo

Thermodynamical

Map a region of size XxX degrees
around a known supercluster down
to flux limit ', with HDXI or mu-cal?

Take spectra of X agns down to EW
limit of Y for OVII [and other?] lines.

LSS WG to provide observing
program push to high z

Absorption: do we use this
program?

BH outflows via grating
spectroscopy - DEFINE PROGRAM

Black Hole feedback: THE
WORKING GROUPS SHOULD
IDENTIFY *NOT MORE* THAN 4

Bubbles in galaxy-sized objects -
DEFINE PROGRAM

Interactions of AGN outflows with

KEY PROGRAMS.

ISM - DEFINE PROGRAM

Extreme Physics WG to ID a

Magnetic processes in young stars

1D programs related to the
habitability aspect

Review Nov'16 F2F spreadsheet

Search for or set limits to NS in
LMC/8MC remnants

proba-neutron-star-and
atmespheres SN

Stellar Cycles WG to review remnants

Nov'16 F2F spreadsheet.

Stellar death

SUGGESTED CHANGE OF
EMPHASIS: SMTHNG LIKE
“Cycles of Baryons” or “Baryonic
Universe". WAS: GALAXIES
(solving galaxy formation): What is
the physical mechanism that keeps
galaxies regulated after birth/ FEEDBAGCK
collapse? Thermodynamics, inner
workings, metabolism of virialized
cosmic structures Observe gas
infall and cooling onto galaxies
(ingestion)Observe "digestion" of
baryons -- star formation and
enrichment

Local cooling, its role in the
feedback loop — “triggering
feedback”.

Redshift evolution?? - DEFINE
PROGRAM

mu-cal maps of X galaxies with
winds pro provide mass flow and

Galactic outflows / winds velocity structure, as a function of

galaxies - DEFINE PROGRAM

Mass dependence of feedback -~
different modes etc. as a function of

Any holes left not covered in BH
feedback and galaxy winds
studies? - MAYBE concentrate

scale

Feedback from star formation
(Local Group or nearby galaxy

observations)

feedback measurements for the
transition mass range
Measure hot ISM (porosity, etc.)
GCosmic rays?? — STELLAR

FEEDBACK + GYCLES OF
BARYONS

Evolution of galaxy groups since
2-4-6, esp at z>2, - emergence
of LSS [and as a tool for studies of
Baryon Cycles through the peak of
cosmic star formation]

The growth of supermassive black
holes: the beating hearts of galaxies

Cycles of baryons inside Milky Way
& local group

SNRs
LSS group te ID the program

Relation between AGN and
environments

LSS group to ID the program

Relationship to star formation
activit;

X-ray from pre-main sequence stars
as a tool for instantaneous
formation - Stellar Cycles group to
access the feasibility and how far
we can observe this

Credit: Lynx STDT




WHILE SCIENCE IS THE PRIMARY DRIVER, THE SCIENCE

OBJECTIVES MUST BE DEVELOPED IN PARALLEL WITH
ENGINEERING AND OTHER ELEMENTS.

Science
Objectives

ITERATION Mission

& Architecture

CO NVE RG E NCE Technology

Engineering &

Manufacturing Credit: J. Hylan (NASA GSFC)





